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The oxygen sensor fatiga controls Drosophila oogenesis through
the regulation of FoxO
Julieta Acevedo, Pablo Wappner
Buenos Aires, Argentina
When cells are subjected to hypoxia they suffer deep changes in
gene expression that tend to minimize the hypoxia effect and to
restore energy homeostasis. Hypoxic gene induction is mainly
mediated by the Hypoxia Inducible Factor (HIF), a heterodimeric
α/β transcription factor composed of two bHLH-PAS subunits. While
HIF-β is constitutively expressed, HIF-α subunit is tightly regulated
by oxygen. Oxygen regulation is mediated by specific Prolyl-4-
hydroxylases (PHDs) that hydroxylate HIF-α in two proline residues
utilizing O2 as a co substrate of the reaction. Hydroxylated HIF-α is
targeted for degradation at the 26S proteasome. In our lab we have
identified Sima and Fatiga (Fga) as the HIF-α and PHD fly
homologues respectively. We have shown that whereas Sima mutants
are fully viable and fertile in normoxia, Fga mutants are lethal at
different developmental stages. We demonstrated that Fga lethality is
due to Sima over accumulation as Fga–Sima double mutants recover
viability. Interestingly despite being fully viable Fga–Sima double
mutants are sterile indicating that an alternative Fga target, different
from Sima, is involved in the Drosophila ovary development. We have
studied in detail the Fga–Sima ovary phenotype and found that
mutant follicles are unable to carry out the transition from polyteny
to polyploidy that occurs during normal Drosophila oogenesis. We
demonstrated that over-activation of the transcription factor FOXO
accounts for the ovary phenotype of the Fga–Sima double mutants,
since in Fga–Sima–Foxo triple mutants ovaries were normal. Our
results demonstrate that the oxygen sensor Fga negatively regulates
FOXO thus controlling Drosophila oogenesis.
doi:10.1016/j.ydbio.2011.05.115
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Endoplasmic reticulum remodeling tunes IP3 receptor sensitivity
Lu Suna, Fang Yub, Khaled Machacab
aWeill Cornell Medical College Qatar, Doha, Qatar
bDoha, Qatar
The activation of vertebrate development at fertilization relies on
IP3-dependent Ca2+ release, a pathway that is sensitized during
oocyte maturation. Here we show that remodeling of the endoplas-
mic reticulum (ER) tunes IP3-dependent Ca2+ release sensitivity. The
ER restructures during meiosis to form large “ER patch” sub-domains,
within which IP3 receptors exhibit increased sensitivity. ER patches
are dynamically restructured and IP3 receptor mobility is not altered
in these ER sub-domains. This argues that IP3 receptor sensitization is
due to the increased density of IP3 receptor within the three-
dimensional space of an ER patch, through enhanced cooperativity at
sub-threshold IP3 concentrations, a conclusion supported by math-
ematical modeling. Hence, ER remodeling represents a novel
mechanism of modulating IP3 receptor function that is distinct from
the previously described lateral clustering of IP3 receptors.
doi:10.1016/j.ydbio.2011.05.116
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The Ras/Erk signal transduction cascade mediates the
morphogen-like activities of FGF8 in the developing
telencephalon
Forrest O. Guldena, Elizabeth A. Groveb
aUniversity of Chicago Committee on Neurobiology, Chicago, IL, USA
bDepartment of Neurobiology, University of Chicago, Chicago, IL, USA
FGF8 is secreted from the anterior pole of the telencephalon,
diffuses through the entire dorsal telencephalon, and patterns the
neocortical area map along its anterior to posterior (A/P) axis.
Both the Ras/Erk and Akt signal transduction cascades are active at
this time in the neocortical anlage. It is unclear, however, which
signal transduction pathway mediates the morphogenic activity of
FGF8 in the dorsal telencephalon. We are using a telencephalic
explant system to address this question. We expose neocortical
explants harvested from embryos at 10.5 days post conception to
several concentrations of FGF8b. Explants are maintained in
culture and harvested at several time points. Some explants are
processed with in situ hybridization to detect expression of
different genes that, in vivo, are indicative of A/P position in the
neocortical primordium. Other explants are processed using
Western blots to characterize levels of phosphorylated MAPK and
Akt in response to different concentrations of FGF8. Experiments
are then repeated in the presence of inhibitors of the Ras/Erk and
PI3K/Akt transduction pathways. Our results indicate that phos-
phorylation levels of MAPK, but not Akt, correlate with the levels
of FGF8b applied and with the regulation of specific genes in the
explants. In accordance with a role in transducing the morpho-
genic effects of FGF8, activation of the MAPK pathway is both
dose- and time-dependent. Activation of the Akt pathways is not.
Additionally, the extent of MAPK activation is greater than the
extent of Akt activation. Combined, these data demonstrate that
the Ras/Erk signal transduction cascade mediates the morphogen-
like activities of FGF8 in the developing telencephalon.
doi:10.1016/j.ydbio.2011.05.117
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Expression of EGF-responsive ERK5 in embryonic mouse
submandibular glands
Masanori Kashimataa, Noriko Koyamaa, Toru Hayashia,
Edward Gresikb
aAsahi University School of Dentistry, Dept of Pharmacology, Mizuho,
Japan
bSophie Davis School of Biomedical Education, New York, NY, USA
Growth factors and their receptors regulate development of many
organs through activation of multiple intracellular signaling cascades
including a mitogen-activated protein kinase (MAPK). Extracellular
regulated kinase (ERK)1/2, a classic MAPK family member, is
expressed in the fetal mouse submandibular gland (SMG) and
stimulates branching morphogenesis. ERK5, also called big mitogen-
activated protein kinase 1, is a recently discovered new member of
MAPK super family, and its biological roles are still largely unknown.
In this study, we investigated the expression and function of ERK5 in
developing fetal mouse SMGs. Western blotting analysis showed that
the expression pattern of ERK5 was different from the pattern of
ERK1/2 in developing fetal SMGs. Phosphorylation of ERK1/2 was
strongly induced by epidermal growth factor (EGF) in SMG rudiments
at embryonic day 14 (E14), E16 and E18. However, ERK5 phosphor-
ylation by EGF was clearly observed at E14 and E16, but not at E18.
Branching morphogenesis of cultured E13 SMG rudiments was
strongly suppressed by administration of U0126, an inhibitor for
ERK1/2 activation, whereas the phosphorylation of ERK5 was not
inhibited by U0126. BIX02188, a specific inhibitor for ERK5 activation,
also inhibited branching morphogenesis in cultured SMG rudiments.
These results show that EGF-responsive ERK5 is expressed in
developing fetal mouse SMG, and suggest that both ERK1/2 and
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ERK5 signaling cascades might play an important role in the
regulation of branching morphogenesis in this gland rudiment.
doi:10.1016/j.ydbio.2011.05.118
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More avast! For dorsal closure: Characterization of acal and its
relation with Drosophila Jun N-terminal kinase signaling
Luis Daniel Rios-Barreraa, Juan R. Riesgo-Escovarb
aUniversidad Nacional Autonoma de Mexico (UNAM) Developmental
Neurobiology, Juriquilla, Mexico
bInstituto de Neurobiologia UNAM, Queretaro, Mexico
Jun N-terminal kinase (JNK) signaling regulates epithelial remo-
deling throughout metazoa. Drosophila melanogaster possesses only
one homolog of JNK, Basket, which coordinates dorsal closure during
embryonic development. During dorsal closure the lateral epidermis
changes shape and stretches over the amnioserosa towards the
midline, wrapping up the embryo dorsally. Mutant embryos for
basket and other members of the pathway die due to failures in
closure, leaving dorsal and anterior holes in cuticle preparations. In
this work, we describe an uncharacterized gene whose mutants show
dorsal closure defects in cuticle preparations. We also describe its
relationship with Basket signaling. The locus, acal, is conserved
among drosophilids at the nucleotide level, but the transcripts only
have small open reading frames that are not conserved. We
hypothesize they are non-coding RNA genes. acal is enriched in the
nuclear fraction, and is expressed in the epidermis during dorsal
closure. By genetic interactions with basket mutants, we observed
that it negatively regulates Basket signaling. This was confirmed by
expression of puckered-lacZ, a reporter for Basket signaling activity.
Finally, to get further insight into acal, we performed genetic
interactions with known inhibitors of Basket signaling. From these
assays, we believe that Acal acts in conjunction with Raw and
independently of Hindsight, both of which inhibit Basket signaling in
the epidermis and in the amnioserosa, respectively. Work is now
focused on determining the molecular function of acal and its
mechanism of inhibition.
doi:10.1016/j.ydbio.2011.05.119
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The antagonistic action of B56-containing PP2As and casein
kinase II controls the function of Dzip1 in regulation of the
stability of Gli transcription factors
Jing Yang, Zhigang Jin
Columbus, OH, USA
The Hedgehog (Hh) pathway is evolutionarily conserved and
plays critical roles in embryonic development and adult tissue
homeostasis. Defective Hh signaling has been linked to birth defects
and a wide range of cancers. Hh family proteins regulate the
expression of their downstream targets through controlling proteo-
lytic processing and the transcriptional activity of Gli transcription
factors. While Hh-dependent regulation of Gli proteins has been
studied extensively, other Gli regulatory mechanisms remain largely
unappreciated. We report here the identification of a novel signaling
cascade that controls the stability of Gli transcription factors. This
cascade consists of Daz interacting protein 1 (Dzip1), casein kinase II
(CKII), and B56 containing PP2As. We provide evidence that Dzip1 is
required for degradation of Gli proteins. We show that CKII directly
phosphorylates Dzip1 on four Serine residues, Ser664/665/706/714,
and stabilize Gli proteins. Conversely, B56 containing PP2As, through
binding to a domain located between amino acid residue 474 and 550
of Dzip1, dephosphorylates Dzip1 on these CKII sites and promotes
turnover of Gli proteins. Mutations of these CKII sites enhance the Gli
destabilization activity of Dzip1. Our results thus demonstrate that
reversible phosphorylation of Dzip1, which is controlled by the
antagonistic action of B56-containing PP2As and CKII, has an
important impact on the stability of Gli transcription factors and
the steady state of the Hh pathway.
doi:10.1016/j.ydbio.2011.05.120
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Lens-derived signals regulate Foxc1 expression during corneal
endothelial development
Jerolen Naidooa, Susan Kidsonb, Paula Sommera
aUniversity of KwaZulu-Natal, Durban, South Africa
bUniversity of Cape Town, Cape Town, South Africa
Formation of the corneal endothelium is essential for normal eye
development and is dependent on the expression of Foxc1 in the peri-
ocular mesenchyme (pom) destined to form the corneal endothelium
as well as the presence of an inductive lens. To determine whether
lens-derived signals affect Foxc1 expression in the developing corneal
endothelium, we derived cell lines from the pom of Foxc1+/+ and
Foxc1−/− E12.5 and E13.5 murine embryos. Foxc1 and its down-
stream target, Tsc22, were expressed at both stages. However,
expression dropped significantly from E12.5 to E13.5 (p<0.05)
indicating that down-regulation is necessary for differentiation of
the corneal endothelium to proceed. Exposure of E12.5 pom cells to
E6 and E8 chick lenses for 24 h resulted in a 50% down-regulation of
both Foxc1 and Tsc22 (p<0.05). These results mimic expression in
the E13.5 cell line, suggesting that lens-derived signals play a role in
the down-regulation of these genes. Exposure of the pom cells to TGF
β 2, a molecule essential for corneal endothelial development and
secreted by the lens, resulted in down-regulated Foxc1 at E12.5 and to
a lesser extent, Foxc1 and Tsc22 at E13.5 (p<0.05). The competence
of the pom cells to respond to TGF β 2 depends on the presence of tgf
β rI and tgf β rII receptors whose expression patterns vary
significantly between E12.5 and E13.5 (p<0.05). Taken together,
these results indicate that signals from the lens, including TGF β 2,
regulate Foxc1 expression and signaling during development of the
corneal endothelium.
doi:10.1016/j.ydbio.2011.05.121
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Absence of MCP-1 results in decreased actin ring formation via an
aberrant M-CSF signaling
Ke Ke, Hye-Seon Choi
University of Ulsan, Ulsan, Republic of Korea
Monocyte chemoattractant protein-1 (MCP-1) associated with
various inflammatory diseases is expressed along with its receptor in
bone marrow-derived macrophages (BMM), osteoclast (OC) precur-
sors. To investigate the role of MCP-1 in development and function of
OC, we have examined BMM from MCP-1-knock out mice, compared
to that from wild type mice. Lack of MCP-1 resulted in lower OC
formation and bone resorption in vitro. MCP-1 deficiency caused an
aberrant actin ring formation via reduced levels of activation of Rac1
and Rho upon M-CSF stimulation. In addition, it led to decreased
expression of receptor of M-CSF, c-Fms by BMM in response to M-CSF.
These results suggest that lack of MCP-1 reduces M-CSF signaling in
OC, resulting in impaired differentiation and activity of OC. This work
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